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Surveying 
• December 2009 and August 2010 
• 1,872 packets 
– Survey 
– Holiday cards (only in Dec.) 
– Personalized cover letter 
• 479 surveys retuned (26%)  
• N=460 
   Z score=-30.3, p<0.0001, 
clustered 
------------------------------- 
• N=302 (cross roads),  
     Z score=-23.6, p<0.0001,  
clustered 
• N=158 (zip code centroids) 
     Z score=-17.6, p<0.0001,  
clustered 
Nearest neighbor distance 
analysis of respondent locations 
Ranchers and Farmers General Characteristics 
• Age: 61.8 ± 13.3 (Min: 21, Max: 95; N=472) 
• Family Size: 2.5 ± 1.4 (Min: 1, Max: 9; N=449) 
• Gender:  
N=476 
Q 3: Marital Status 
N=473 
Q6: Education 
N=474 
Q15 & 16: Income Distribution 
N= 425 in thousands 
Q 21: Political Affiliation 
N=434 
Q23: Political Orientation 
N=454 
Registration to Vote 
N=461 
Q 24: Beliefs regarding the Government Role in Economy 
N=462 
Q 27: Awareness of Climate Change 
N=479 
Q 27: Sources of Information Regarding Climate Change 
N=479 
Q 30: Beliefs Regarding Climate Change 
N=465-472 
Q 31: Beliefs Regarding the Scientists Agreement on 
Climate Change 
N=473 
Q 35: Risk Perception by Risk Target 
N=436-443 
Q 36: Perceptions Regarding the Eminency of Climate Change 
N=442 
Q 34: Importance of Climate Change at the Personal Level 
N=452 
Q 38: Support of Voluntarily Actions 
N=479 
Q 29: Climate Change as a National Priority 
N=472 
Q 39: Climate Policy Support 
N=479 
Q 40: Beliefs Regarding the Causes of Drought in Nevada 
N=479 
Important Definitions 
 
• Vulnerability 
“…the degree to which a system is susceptible to, or 
unable to cope with, adverse effects of climate 
change, including climate variability and extremes. 
Vulnerability is a function of the character, 
magnitude, and rate of climate variation to which a 
system is exposed [physical vulnerability], its [the 
system] sensitivity, and its adaptive capacity.” 
        
       IPCC (2001 p. 995)  
Important Definitions 
• Sensitivity: 
 is a measure of the extent to which a system can be 
harmed or benefit by a given hazard; 
 Characteristics of the system decide the result of 
its interaction with certain external stress 
 Children and elderly are sensitive to heat waves 
 Dependence on natural resources 
 
 
 
(Scheraga and Grambsch 1998; Kasperson and Kasperson 2001; Fussel and Klein  2006) 
Important Definitions 
• Adaptive capacity 
• Reflects the capacity of a system to mitigate, survive, adjust, 
take advantage of, and adapt to environmental hazards  
• Availability and accessibility to resources 
• Wealth 
• Education  
• Social status 
• Power 
 
 
                   (Fussel and Klein  2006; Smit and Wandal 2006; Metzger et al. 2005; Gallopin 2006)  
 
Research Questions and Hypotheses 
Climate Change Risk Perception 
 
 Does vulnerability increase risk perception? 
 Does physical vulnerability (P.V.) increase risk perception? 
   Does sensitivity (Se) increase risk perception? 
   Does adaptive capacity (Ad.C.) decrease risk perception? 
  
Research Questions and Hypotheses 
Individual Behavior  
 
 Does vulnerability lead to willingness to engage in mitigation actions? 
 Does (P.V.) lead to willingness to engage in mitigation actions? 
 Does (Se) lead to willingness to engage in mitigation actions? 
 Does (Ad.C.) decrease willingness to engage in mitigation actions? 
  
Research Questions and Hypotheses 
Mitigation Policies  
 
 Does vulnerability lead to supporting mitigation policies? 
  Does  (P.V.) lead to supporting mitigation policies?  
  Does  (Se) lead to supporting mitigation policies? 
  Does (Ad.C.) decrease supporting mitigation policies? 
  
Methodology: Measuring Sensitivity 
• External Income Diversity Index: Agricultural income/total income 
• Survey questions: 15 and 16  
• Normalization 
 Index Sd= Sd-Smin/(Smax-Smin) 
 
Hahn et al. 2009 
Methodology: Measuring Adaptive Capacity 
• Social Status Index: A function of income, occupation, education and 
marital status 
• Poverty Index:  (Income - HHS poverty line) 
– 1) 10,830, 2) 14,570 ; 3) 18,310; 4) 22,050 
• Survey questions: 3, 6, 7, 15, 16, 17 
• Normalization: Index Sd= Sd-Smin/(Smax-Smin) 
• Ad.C. = normalized indices/2 
 
(Hollingshed 1975; Thorbeckei  1984; Cirino et al. 2002; Hahn et al. 2009; HHS 2010 
Methodology: Measuring Physical Vulnerability 
• Inverse Falkenmark Index: Population/ water availability 
• Criticality Ratio: Water use/water availability 
• Normalization 
• Then, P.V. as average (Water Resource Vulnerability Index) 
• GIS based Secondary data 
 Water use and availability: WaterGap. 3.1 from the Center for 
Environmental Systems Research, Kassel University, Germany 
 Population data base: LanScan from Oak Ridge National Laboratory 
  
(Falkenmark and Widstrand 1992; Perveen and James 2009; Kulshreshtha 1999) 
  
 
Hahn et al. (2009) 
Methodology: Measuring Physical Vulnerability 
Methodology: Measuring Physical Vulnerability 
 Measuring Vulnerability 
 Vulnerability =LVI= (P.V. – A.C. + Se)/3 
                    (Hahn et al. 2009) 
 Ranges from -0.29 – 0.46 
 -0.29 
 Water rich area 
4 year college 
> $ 1 million 
9% agriculture 
 0.46 
Water stressed area 
High school 
< $25,000 
100% Agriculture 
 
  
Methodology: Data Analysis 
Risk Perception 
• Multiple regression analysis  
 For LVI 
RP = ß0 + ß1 L.V.I + ß2 A + ß3G + ß4 Po.O.+ ß5 CC.B.+ ß6 D.B. 
 For P.V., Se, and Ad.C.: 
RP = ß0 + ß11 P.V. + ß12 Se + ß13 Ad.C + ß2 A + ß3G + ß4 Po.O.+ ß5 CCB.+ ß6 
D.B. 
Where  
 L.V.I. is vulnerability 
 A is age 
 G is gender  
 Po.O. is political orientation (conservative or not) 
 CC.B. is beliefs regarding the reasons of climate change 
 D.B. is beliefs regarding the connection between climate change and drought  
Methodology: Data Analysis 
Individual Behavior 
 
• Logistic Regression 
• For LVI 
Logit (IB) = C0 + C1 L.V.I + C2 A + C3 G + C4 Po.O.+ C5 CC.B.+ C6 D.B. 
 
• For For P.V., Se, and A.C.: 
Logit (IB) = C0 + C11 P.V. + C12 Se +C13 Ad.C.+ C2 A + C3 G + C4 Po.O.+ C5 
CC.B.+ C6  D.B. 
Methodology: Data Analysis 
Public Policy Support 
• Logistic Regression 
• For LVI 
Logit (SPP) = D0 + D1 L.V.I. + D2 A + D3 G + D4 Po.O.+ D5 CC.B.+ D6 D.B. 
• For PV, Se and Ad.C.: 
Logit (SPP) = D0 + D11 P.V. + D12 Se + D13 Ad.C. + D2 A + D3 G + D4 Po.O.+ 
D5 CC.B.+ D6 D.B. 
Summarized Results: Determinants of Risk Perception 
Determinant Influence 
L.V.I No  
P.V. Decreases risk Perception on oneself, family and the U.S. 
Se Increases risk Perception on oneself, family, and the wealthy nations 
Ad.C. No 
A Decreases risk perception on oneself 
G Women perceive the risk higher on least wealthy countries 
Po.O. Conservatives perceive the risk lower on all, but oneself and family 
CC.B. Increases risk perception on all 
D.B. Increases risk perception on all 
Summarized Results: Determinants of Willingness to 
Do Mitigation Actions 
Determinant Influence 
L.V.I No  
P.V. No 
Se No 
Ad.C. No 
A Decreases the willingness to plant tress and use public transportation 
G No 
P.O. No 
CC.B. Increases willingness to engage in all mitigation actions,  
D.B. Increases the willingness to increase insulation and install fuel-
efficient light bulbs  
Summarized Results: Determinants of Supporting Mitigation Policies 
Determinant Influence 
L.V.I. Decreases support to taxing gasoline and corporations. 
But also, decreases support of doing nothing 
P.V. No 
Se Decreases support to taxing gasoline and corporations. 
 
Ad.C. No 
A Decreases support to taxing citizens 
Increases support to increasing fuel efficiency and ratifying 
international protocols 
G Women are more supportive for increasing car fuel efficiency and 
using market incentives 
Po.O. Conservatives are less supportive to all, except developing renewable 
energy and educating the public and doing nothing 
CC.B. Increases all, and decreases the support to doing nothing 
D.B. Increases all, but taxing citizens, increasing car fuel efficiency 
OLS: Climate Change Beliefs 
Conclusion 
1. Vulnerability  
–Is not a determinant of risk perception  
–Is not a determinant of willingness to engage in voluntary actions 
–Decreases support for doing nothing as a mitigation policy  
–Decreases support of policies that tax gasoline and corporations 
2.Climate change more and more a matter of beliefs 
3.Climate change is a “crescive trouble” which leads to 
the boiled frog syndrome                         
                         (Beamish 2002) 
 
 
Questions 
Fort McDermitt Reservation Entrance 
Selected References  
 
Brody, Samuel D., Sammy Zahran, Arnold Vedlitz, and Himanshu Grover. 2008. Examining 
the Relationship Between Physical Vulnerability and Public Perception of Global Climate 
Change in the United States. Environment and Behavior 40 (1): 72-95. 
Cirino, Paul T., Christopher C. Chin,  Rose A. Sevcik, Maryanne Wolf, Maureen Lovett and 
Robin D. Morris. 2002. Measuring Socioeconomic Status: Reliability and Preliminary 
Validity for Different Approaches. Assessment  9: 145-155. 
CIER. 2008. Economic Impacts of Climate Change in Nevada. The Center of Integrative 
Environmental Research, University of Maryland. 
http://www.cier.umd.edu/climateadaptation/Nevada%20Economic%20Impacts%20of%20
Climate%20Change.pdf/  (Accessed  Feb 24, 2010). 
Falkenmark, Malin and Carl Widstrand. 1992. Population and water resources: A delicate 
balance. Population Bulletin. Washington D.C: Population Reference Bureau.  
Fischhof, Baruch. 1995. Risk Perception and Communication Unplugged: Twenty Years of 
Process. Risk Analysis 15(2): 137-145. 
Fussel Hans-Martin, and Richard J.T Klein. 2006. Climate Change Vulnerability Assessments:  
An Evolution of Conceptual Thinking. Climatic Change 75: 301–329. 
  Gallopin, Gilberto C. 2006. Linkages between vulnerability, resilience, and adaptive 
 capacity. Global Environmental Change 16:  293–303. 
Selected References 
Hahn, Micah B., Anne M. Riederer, and Stanley O. Foster. 2009. The Livelihood Vulnerability 
Index: A pragmatic Approach to Assessing Risks from Climate Variability and Change- A 
Case Study in Mozambique. Global Environmental Change 19:74-88. 
Hollingshead, A. B. 1975). Four Factor Index of social Status. Unpublished manuscript, Yale 
University, New Haven, CT. 
IPCC. 2001. Climate Change 2001: Impacts, Adaptation, and Vulnerability. 
 Contribution of Group II to the Third Assessment Report of the Intergovernmental Panel on 
 Climate Change. Cambridge: Cambridge University Press 
Kasperson Roger E. and Jeanne X. Kasperson. 2001. Climate Change Vulnerability and Social 
Justice. Stockholm: Stockholm Environment Institute. 
Kulshreshtha, Surendra N. 1998.  A Global Outlook for Water Resources to the Year 2025. Water 
Resources Management 12: 167-184.  
Miller, William Paul, and Thomas Piechota. 2004. Regional Analysis of Trend and Step Changes 
Observed in Hydroclimatic Variables around the Colorado River Basin. Journal  of  
Hydrometeorology 9:1020-1034. 
Perveen S. & James A. 2009. Multiscale Effects on Spatial Variability Metrics in Global 
 Water Resources Data. Water Resource Management, DOI 10.1007/s11269-009-9530-2 
 
Selected References 
Seacrest, Susan, Robert Kuzelka, and Rick Leonard. Global Climate Change and  Public Perception: The 
Challenge of Translation. Journal of the American Water Resource Association 36(2): 253-263.  
Sjoberg Lennart. Factors in Risk Perception. Risk Analysis 20(1): 1-11 
Piechota Thomas., Janak Timilsena, Glenn Tootle and Hugo Hidalgo. 2004. The Western U.S. Drought: 
How Bad Is It? EOS 85(2): 301-308. 
Slovic, Paul, Baruch Fischhof and Sarah Lichtenstein. 1982. Why Study Risk Perception? Risk Analysis 
2(2): 83-93. 
Smit Barry and Johanna Wandal. 2006. Adaptation, Adaptive Capacity and Vulnerability. Global 
Environmental Change 16: 282-292. 
Stern, Paul. 2000. Towards a Coherent Theory of Environmentally Significant  Behavior. Journal of 
Social Issues 56(3): 4707-424. 
  Metzger, Marc J, Rik Leemans and Dagmar Schroter. 2005. A Multidisciplinary Multi-Scale Framework 
for Assessing Vulnerabilities to  Global Change. International  Journal of Applied Earth Observation 
and Geoinformation 7: 253-267.  
United States Global Change Research Program (USGCRP). 2009. Climate Change Impacts on the United 
States. NY: Cambridge University Press. http://downloads.globalchange.gov/usimpacts/pdfs/climate-
impacts-report.pdf (accessed May 15, 2010)  
Selected References 
 Zahran, Sammy. Samuel Brody, Himanshu Grover and Arnold Vedlitz. 2006. Climate  
  Change Vulnerability and Policy Support. Society and Natural Resources 19:771-789. 
 
 
